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| ntroduction

1. Clouds and Earth’s Radiant Energy System
(CERES) requires the knowledge of the
broadband TOA radiative flux.

2. Sensors for monitoring clouds and surface
usually have narrow spectral coverage, such as
MODIS, POLDER, and MISR.

3. Conversion of narrowband (NB) radiance to
broadband (BB) radiance using empirical
relationship from linear or higher order
regressions is an important issue in Earth
radiation budget study.

4. In this study, BB radiance from CERES and NB
radiance from MODIS imager archived in SSF
dataset are used to test the NB to BB
conversion, in order to develop an algorithm
using MISR NB measurements to estimate the
BB albedo and the ADM for various scene-

types.



SSF Data

1. The Single Scanner Footprint TOA/Surface
Fluxes and Clouds (SSF) dataset is from
CERES measurements and from a higher-
resolution imager such asMODISon Terra.

2. The SSF contains CERES FOV geometry and
viewing angles, radiance and flux, and area
statistics.

3. The SSF aso contains imager viewing
angles, clear and cloudy area statistics for 2
cloud height layers, cloud overlap conditions,
and imager radiance at 5 channels over the
CERES FOV.

3. Inthis study, the SSF data from the cross-
track measurements are used.



Narrow-to-broadband radiance
conver sion

: BB =a+Db*NB
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Results

Cloud Fraction = 100%, SZA = 40-50, VZA =60-70
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Cloud Fraction = 100%, SZA = 40-50, VZA = 60-70

High Thick Clouds:
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Cloud Fraction = 40-60%, SZA = 40-50, VZA =60-70
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BB radiance

BB radiance
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Fic. 12. Sensitivity of the modeled VIS-SW relation to cloud-top
height. Cumulus (Cu) and stratus (St) model clouds are placed in
different layers.
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FiG. 13. Sensitivity of the observed VIS-SW relation to cloud-top
height. Variations in precipitable water and ozone amount are re-
stricted to the specified intervals. The lines are regressions of the two
types of albedos for different ranges of the effective cloud-top height.
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FiG. 14. Sensitivity of the modeled VIS-SW relation to cloud mi-
crophysics characterized by different values of mode droplet radius
r., (i.e., the radius corresponding to the maximum droplet concen-
tration) for three model clouds: stratus (St), cumulus (Cu), and stra-

tocumulus (Sc).

let size. It is difficult to detect such aweak dependence
with any observational data of cloud microphysics. Un-
like the sensitivities to other parameters, the effect of
cloud droplet size remains almost invariant throughout
the entire range of SZAs.

4. Development and validation of NB to BB
conversion models

Three models with different numbers of input param-
eters were developed by means of conventional regres-
sion analysis using datafrom March, May, June, August,
November, and December 1994 and February 1995.



Clear Ocean, SZA =40-50, VZA = 40-50, 50-60, 60-70

4 4 O
4 4 1
4 4 2
0.94992E+01
4 4 3
0.77998E+01
4 4 4
4 4 5
4 4 6
0.10818E+02
4 4 7
0.12607E+02
4 4 8
4 4 9
4 5 O
4 5 1
4 5 2
0.96671E+01
4 5 3
0.90087E+01
4 5 4
4 5 5
4 5 6
0.11242E+02
4 5 7
0.12978E+02
4 5 8
4 5 9
4 o6 O
4 6 1
4 6 2
0.65676E+01
4 6 3
0.92695E+01
4 6 4
4 6 5
4 6 6
0.13052E+02
4 6 7
0.14702E+02
4 6 8
4 6 9

0

0
1221
0.45708E+00
154
0.57433E+00
0
0
2130
0.56698E+00
1510
0.51201E+00
0
0
0
0
450
0.51899E+00
369
0.56016E+00
0
0
934
0.60946E+00
2293
0.56429E+00
0
0
0
0
8
0.77165E+00
104
0.59993E+00
0
0
106
0.58318E+00
1176
0.53551E+00
0
0

0.16072E+02

0.15158E+02

0.19451E+02

0.21516E+02

0.17427E+02

0.17755E+02

0.22080E+02

0.24650E+02

0.19729E+02

0.19616E+02

0.25485E+02

0.28202E+02

-0.70564E-05

-0.13441E-04

0.70998E-04

0.28139E-04

-0.97286E-06

-0.11922E-04

-0.61994E-04

-0.30995E-04

0.00000E+00

-0.16081E-04

0.15533E-04

0.71606E-04

0.55484E+01

0.17577E+01

0.35040E+01

0.25566E+01

0.35454E+01

0.29159E+01

0.28953E+01

0.25950E+01

0.16605E+01

0.16925E+01

0.18020E+01

0.15861E+01



NB-converted BB radiance

NB-converted BB radiance
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Comparing MISR with CERES
In Broadband Albedos

1. MISR only has avisible albedo product. To compare MISR
albedos with CERES albedos, we need do NB-BB ALBEDO
conversions for MISR

2. Using MISR visible and CERES broadband radiances at
MISR anglesin the along-track direction, we can derive
MISR-CERES radiance conversions along-track similar to
the MODIS-CERES radiance conversions

3. We can use theoretical model together with MISR-CERES
radiance conversions along-track to infer MISR NB and BB
radiances at angles where MISR datais unavailable using

|(v_x)=lobs(v)*[Ith(v_x)/Ith(v)], (1)

where lobsis data, Ithistheory, v_x ismissing viewing bin,
v isbin where datais available. Evaluate (1) at all available
v angles and get average <l(v_X)>. Repeating this over the
entire range of v we can obtain MISR NB and BB radiances
at each bin

4. Integrating MISR NB and BB radiances in half space we can
construct MISR NB-BB ALBEDO conversion fits

5. These NB-BB ALBEDO fits can then be used to convert
MISR NB albedosto MISR BB abedos. The MISR BB
albedos are compared with CERES albedos



Preliminary Conclusions

The RMS for NB to BB radiance conversion is ~3% for
overcast pixels, no matter thin or thick, high or low
clouds.

Slopes (b) for low and thick clouds are smaller;
Intercepts (a) for thin and high clouds are larger.

Broken clouds show significantly larger RMS. No
significant dependence on height and thickness in SSF
dataset for NB-BB relationship.

When SZA > 80, RMSis significantly larger

For thin clouds, intercept decreases with the increase of
VZA but slope doesn’t change significantly with VZA.
For thick clouds, no significant change in intercept or
slope can be seen when VZA increases.

AZA dependence seems not negligible but complicated.

Higher order regression doesn’t show significant effect.
Linear regression is good enough.



